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Abstract
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This study reports on the effects maternal prenatal binge drinking, cigarette smoking, drug use, and
pregnancy and birth complications on meeting criteria for psychiatric disorders at ages 10–12 and
13–15 years among 546 Indigenous adolescents from a single culture in the northern Midwest and
Canada. Adolescent DSM-IV psychiatric disorders were assessed with the Diagnostic Interview
Schedule for Children-Revised (DISC-R). Results indicate that maternal behaviors when pregnant
have significant effects on adolescent psychiatric disorders even when controlling for age and gender
of adolescent, family per capita income, living in a single mother household, and adolescent reports
of mother’s positive parenting.
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There is a rapidly growing literature on the effects of prenatal exposure to alcohol, drugs, and
cigarette smoking on child development. Recent longitudinal studies suggest that the effects
of prenatal substance abuse reach into adolescence (Autti-Ramo 2000; Howell et al. 2006;
Schonfield et al. 2005) and young adulthood (Streissguth 2007). Streissguth reports increased
risk for substance use disorder, passive aggressive personality disorder, and antisocial
personality disorder among young adults aged 25 years who were exposed to one or more binge
alcohol episodes prenatally (Barr et al. 2006; Knopik et al. 2006). Adolescent behavioral effects
such as attention deficit-hyperactivity disorder (Knopik et al. 2006; Lee et al. 2007; O’Malley
and Nanson 2002) academic problems (Howell et al. 2006) and conduct problems (Autti-Ramo
2000; Nash et al. 2006) also have been documented even when potentially confounding effects
of family environment and social context are controlled. Similarly, numerous studies have
linked maternal cigarette smoking during pregnancy to conduct problems and antisocial
behaviors (Wakshlag et al. 2002; Pratt et al. 2006) Results for the effects of prenatal drug use
vary by type of substance (Williams and Ross 2007), but there is evidence for effects on conduct
problems, violence, and substance abuse (Williams and Ross 2007; Day et al. 2006).
These prenatal influences have life-long consequences. Indeed, the effects may be cumulative.
Early neurological deficits that affect learning, social judgment, impulsivity, interpersonal
skills, and antisocial behavior may set in motion chains of negative consequences such as
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academic failure, substance abuse, and involvement in the criminal justice system that become
increasingly important as adolescents move into young adulthood (Jacobson and Jacobson
2002; McGloin et al. 2006). Among the most serious consequences of prenatal exposure to
teratogenic substances are early onset psychiatric disorders. In this report we investigate the
influence of prenatal binge drinking, cigarette smoking, and drug use on meeting criteria for
psychiatric disorders at ages 10–12 and 13–15 years among Indigenous adolescents.

Substance Use During Pregnancy
Alcohol Use

NIH-PA Author Manuscript

Nationally, about one-half of women at risk for pregnancy (i.e., of child bearing age and not
using birth control) use alcohol and about 12% report binge drinking. Among women who
were pregnant approximately ten percent used alcohol and two percent engaged in binge
drinking (CDC 2004a). Estimates from the National Survey on Drug Use and Health are
similar: nine percent of pregnant women reported drinking alcohol and three percent reported
binge drinking (NSDUH 2004). There are no definitive estimates of prenatal alcohol use among
Indigenous women. Because Indigenous people make up such a small proportion of the
population, sampling procedures for CDC risk estimates result in such small non-representative
samples of Indigenous women that they are not included in ethnic breakouts. Also, any estimate
for all American Indian/Alaska Native people masks the substantial diversity between and
within Indigenous ethnic groups (May 1991; May and Hymbaugh 1989). Estimates we were
able to locate conflict. For example, the Urban Indian Health Institute reports that urban
Indigenous women (4.4%) were about twice as likely as other ethnic groups (1.2%) to drink
when pregnant (UIHI 2006). However, a Minnesota study indicated that the rate of binge
drinking among Indigenous women (6%) was lower than that reported for European Americans
(9%) (Minnesota Department of Health 2002).
Cigarette Smoking

NIH-PA Author Manuscript

The Centers for Disease Control (CDC) report that 11.4% of women giving birth in 2002
smoked cigarettes during their pregnancy (CDC 2004b) and the 2002 National Survey on Drug
Use and Health (NSDUH 2004) indicated that past month cigarette use among pregnant women
was 17% with higher rates among younger women. Neither report provides estimates for
Indigenous women. However, a 1999 U.S. Department of Health and Human Services report
indicated that Indigenous women smoked during pregnancy at a rate 1.5 times that of women
of all other ethnic groups (U.S. Department of Health and Human Services 1999). Cigarette
smoking is more common among Indigenous adults and adolescents than those from other
ethnic groups. Twenty-eight percent of Indigenous adolescents smoked cigarettes compared
to about 16% of European American adolescents, 10% of Latino adolescents and 6% of African
American adolescents (NSDUH 2002; Tarter et al. 2007). Past month cigarette use among
individuals aged 12 years or older was higher among Indigenous people (34.8%) than among
any other ethnic group (NSDUH 2006). The Urban Indian Health Institute reports that 15.9%
of Indigenous mothers smoked during pregnancy compared to 9% of other ethnic groups (UIHI
2006). A Minnesota study indicated that 41% of Indigenous women smoked during their
pregnancy compared to 12% of non-Indigenous women (Scott et al. 2004).
Drug Use
We have much less information regarding the prevalence of drug use during pregnancy.
Estimates tend to be lower than those for alcohol use or cigarette smoking. In 2002, about three
percent of pregnant women reported they had used an illicit drug, with marijuana the drug of
choice. The rate of drug use when pregnant was approximately twice that (6.8%) among
younger women aged 15–25 years (NSDUH 2004). There are concerns that drug use is under
reported by pregnant women and that the actual rates may be several times higher than reported
Community Ment Health J. Author manuscript; available in PMC 2009 May 4.
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Mental Health Effects of Prenatal Substance Use
Over the past decade both human and animal neurological studies have shown that depending
on dosage and duration, prenatal alcohol and drug use during sensitive periods of fetal brain
development may result in long lasting changes in the formation and function of brain structure,
pharmacology, and cell signaling in the prefrontal cortex affecting impulsivity, distractibility,
irritability, task persistence, stress responsiveness, and emotion regulation (Chapman et al.
2007; Stanwood and Levitt 2004). These characteristics associated with childhood conduct
disorder (CD), attention deficit/hyperactivity disorder (ADHD) and also have been linked to
early onset substance use disorders during adolescence (Tarter et al. 2003). The physiological
effects of prenatal substance use are compounded by parent-child interactions where substance
using parents are less emotionally available, inconsistent caregivers and disciplinarians, and
may model inappropriate substance use (Glantz and Chambers 2006; Chapman et al. 2007).
Because the research on the effects of prenatal substance abuse typically focuses on particular
substances, we will review the research by type of substance.
Alcohol Related Effects

NIH-PA Author Manuscript

Since it was introduced in 1973 (Jones and Smith 1973; Jones et al. 1973; Calhoun and Warren
2007) there has been increasing research on fetal alcohol syndrome (FAS), now usually denoted
as fetal alcohol spectrum disorders (FASD) to include various levels of the syndrome such as
fetal alcohol effect (FAE), partial fetal alcohol syndrome (PFAS), alcohol-related birth defects
(ARBD) and alcohol-related neurodevelopmental disorder (ARND) (Manning and Hoyme
2007). Very early, Indigenous people became a focus of FASD research because of cultural
stereotyping regarding drinking patterns (May 1991) and because specific Indigenous
communities in the U.S. and Canada had extremely high levels of FASD. Some of the high
rates were attributable to multiple births, but rates in some isolated Canadian Indigenous
communities were extremely high (Bray and Anderson 1989) and rates among some U.S.
Indigenous communities were higher than those for non-Indigenous people (May 1991).

NIH-PA Author Manuscript

Different research methods for assessing prevalence of FASD yield different estimates of
prevalence, however, May and Gossage (2001) in a recent review that takes into account
method variance estimate the overall U.S. prevalence at 0.5 to 2.0 per 1,000 births or 0.2%.
The rates among high risk populations are substantially higher. Regardless of the method of
estimating prevalence, FASD was higher among Indigenous populations with ranges of 1.4 to
2.00 births per thousand among Southwestern cultures, 9.00 to 9.8 births per thousand among
Northern Plains cultures and 3.0 to 5.20 births per thousand among Alaska Natives (May and
Gossage 2001).
The potential mental health effects of these rates of FASD are numerous. FASD is associated
with ADHD in cross-sectional studies (Lee et al. 2004; Nash et al. 2006; O’Malley and Nanson
2002), longitudinal studies (Autti-Ramo 2000) and twin studies (Knopik et al. 2006). It also
has been linked to impulsivity, conduct problems (Autti-Ramo 2000; Nash et al. 2006;
O’Connor et al. 2006), antisocial behavior and substance abuse (Steinhausen et al. 2003
Steinhausen et al. 2004, 2007).
Cigarette Smoking Related Effects
Prenatal cigarette smoking has been linked to child conduct problems for years (Brook et al.
2006; Monuteaux et al. 2006; Wakshlag et al. 2002). Several recent studies indicate life-long
effects on antisocial behaviors (McGloin et al. 2006), though the effect size of maternal
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smoking on adult antisocial behavior is very small when other contributing factors are taken
into account (Pratt et al. 2006). Maternal smoking during pregnancy also is associated with
ADHD (Schmitz et al. 2006; Thapar et al. 2003) and an increased likelihood of nicotine
dependence among offspring (O’Callaghan et al. 2006; Roberts et al. 2005). At least one study
has shown that prenatal cigarette smoking is associated with negative affect among infants
(Schuetze and Eiden 2007), and there is an extensive literature linking nicotine and depressive
symptoms (Jane-Llopis and Matytsina 2006), though the causal relationship remains unclear
(Fergusson et al. 2003).
Drug Related Effects
Because of the number to illicit drugs, potential variations in toxicity, problems with access
and reporting, and the relatively fewer number of women who use drugs when pregnant, less
is known about the effects of maternal drug use when pregnant on child outcomes. A recent
review indicates that prenatal use certain drugs affect brain development (e.g., PCBs) and
prenatal marijuana use and attention deficits have been linked (Williams and Ross 2007).
Prenatal marijuana exposure also is associated with child depressive symptoms (Gray et al.
2005) and child marijuana use even when psychosocial variables and other substance use were
controlled (Day et al. 2006).

Theory and Hypotheses
NIH-PA Author Manuscript

Regardless of the type of substance used prenatally, the behavioral effects are transmitted
through neurological changes in the fetus. According to Moffitt (1997) and others (Caspi and
Moffitt 1995), such neurological damage in the contexts of ineffective parenting, poor
neighborhoods, and affiliations with non-conventional peers can result in developmental
trajectories characterized by academic failure, social problems, and disruptive behaviors that
have cumulative consequences as the child matures. Although maternal substance abuse while
pregnant may set the stage for negative developmental trajectories, it is one factor among many
that affect child outcomes.

NIH-PA Author Manuscript

Simple correlational analyses may mask important psychosocial and environmental variables
that explain most of the variance in adolescent outcomes. For this reason we have hypothesized
positive relationships between maternal binge drinking, cigarette smoking, and drug use and
meeting criteria for five adolescent psychiatric diagnoses (major depressive disorder, substance
use disorder, conduct disorder and attention deficit hyperactivity disorder) in early (ages 10–
12 years) and mid-adolescence (ages 13–15 years) when controlling for the effects of other
risk factors such as family per capita income, living in a single mother headed household, and
protective factors such as positive parenting. We also investigated the relationship between
birth complications and maternal substance abuse when pregnant and models investigating the
effects of birth complications on adolescent psychiatric diagnoses.

Method
These data were collected as part of a lagged sequential study currently underway on four
American Indian reservations in the Northern Midwest and five Canadian First Nation reserves.
The data are from Wave one of the study collected on two U.S. reservations from February
through October 2002, and Wave one on a second pair of U.S. reservations collected from
February through October 2003. The reservations share a common cultural tradition and
language with minor regional variations in dialects. The sample represents one the most
populous Native cultures in the United States and Canada.
The project was designed in partnership with the participating reservations and reserves. Prior
to the application funding, the research team was invited to work on these reservations, and
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tribal resolutions were obtained. As part of this agreement, the researchers promised that
participating reservation names would be kept confidential in published reports. An advisory
board was appointed by the tribal council at each participating reservation and is responsible
for advising on difficult personnel problems, questionnaire development, reading reports for
respectful writing, and assuring that published reports protected the identity of the respondents
and the culture. Upon advisory board approval of the questionnaires, the study procedures and
questionnaires were submitted for review and approved by an Institutional Review Board. All
participating staff on the reservations were approved by the advisory board and were either
tribal members themselves or non-members who are spouses of tribal members. To ensure
quality of data collection, all interviewers underwent special training for conducting penciland-paper and computer-assisted personal interviewing for diagnostic measures, including
feedback sessions. In addition, all of the interviewers completed a required human subject’s
protection training that emphasized the importance of confidentiality and taught procedures to
maintain the confidentiality of data.

NIH-PA Author Manuscript

Each tribe provided lists of families of enrolled children aged 10–12 years who lived on or
proximate to (within 50 miles) the reservation or reserve. We attempted to contact all families
with a target child within the specified age range. Families were recruited via personal visits
from Indigenous interviewers during which they were given an explanation of the project, a
traditional gift, and an invitation to participate. After agreement to participate and later
completion of interviews, each participating family member received $40 for their time. This
recruitment procedure resulted in an overall response rate of 79.4% for the first wave.
Sample
This study includes adolescent report and adult report data from Waves 1–3 of the study. Only
those adolescents whose biological mother answered questions on substance use during
pregnancy were included in analyses (n = 546). Among those biological mothers in the sample,
some chose not to answer the questions regarding substance use and complications during
pregnancy. Response rates on most of the questions regarding drinking, smoking, and birth
complications were high. Only 8 respondents did not answer questions regarding binge
drinking, 5 respondents did not answer questions regarding smoking, and 6 respondents did
not answer questions regarding birth complications. Thirty respondents have missing data on
the question related to drug use during pregnancy.
Measures

NIH-PA Author Manuscript

Gestational Risk—Gestational risk was measured by four retrospective dichotomous
indicators (0,1) assessing if the mother used drugs, smoked, engaged in binge drinking or had
experienced pregnancy or birth complications (e.g., c-section, gestational diabetes, premature
birth, breech birth) during pregnancy with the designated child.
Control Variables—Age was a continuous variable assessing the child’s’ age in months at
baseline. This variable was computed by taking the child’s birth date from the date of interview
at wave one. Female is a dichotomous variable indicating if the child is male (0) or female.
Single Mother was dummy variable for living in a single-mother household and is used as our
measure of household structure. A score of 1 indicates that the adolescent lived in a family
with a mother caretaker only and a score of 0 indicates other types of family structure.
Income was measured by household per capital yearly income. Families were asked to indicate
whether their overall household incomes were above or below $25,000 in the past year. Two
additional questions narrow these responses to within $10,000 ranges. The midpoints of each
of these ranges were used to sum the two variables, which were then divided by the number
of people living within the household at least 50% of the time, thus assessing per capita family
income.
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Positive Parenting—Positive Parenting was measured by summing two standardized
measures of maternal warmth and support and maternal approval. Maternal warmth and support
was measured at Wave 1 using a seven item scale assessing how often a mother is too busy to
do things with her child, how often the child talks with her about things that bother them, how
often she consults with the child on family matters, how often she gives her child reasons for
her decisions, how often she asks the child what they think about decisions, how often she lets
them know she is pleased with them, and how often she can figure out how to deal with
problems between her and her child. Response categories were always, often, sometimes,
seldom, and never. Internal consistency assessed using Chronbach’s alpha was .71. Maternal
approval was measured at Wave 1 using a six-item scale assessing how often the child is told
that their behavior was pleasing, how often they got special attention from family members,
how often they received encouragement, how often they are shown approval, how often they
are given rewards, and how often they are given compliments. Response categories were
always, sometimes, and never. Internal consistency assessed using Chronbach’s alpha was .
76. Warmth and support and approval correlated at .167 (P < .001) and were standardized
before being combined into a single measure of positive parenting.

NIH-PA Author Manuscript

Diagnostic Interviews—Diagnostic interviews were conducted at Waves 1 (ages 10–12
years) and Wave 4 (ages 13–15 years). Child diagnostic information from parents and child
reports were obtained for 11 diagnoses. The substance abuse disorders (alcohol abuse, alcohol
dependence, marijuana abuse, marijuana dependence, nicotine dependence), major depressive
episode, dysthymic disorder, general anxiety disorder, oppositional defiant disorder, conduct
disorder, and inattention/hyperactivity disorder modules were used from the Diagnostic
Interview Schedule for Children-Revised (DISC-R). The DISC-R is a highly regarded,
structured interview intended for use with trained interviewers. Test-retest reliability for selfreports of children under 11 years of age varies by diagnostic category with younger children
being particularly unreliable reporters of onset and duration of symptoms. Parents tend to report
more symptoms and to report them more reliably than children. Reliability of parent reports
was excellent for inattention/hyperactivity, and fair for overanxious disorder, oppositional
defiant disorder, and conduct disorder (Shaffer et al. 1993). The DISC-R has been used
extensively for children aged 11 years and older 50. Reliability research on various versions
of the DISC indicate that parent reports are the most reliable and that combined parent-child
reports are more reliable than child reports alone (Schwab-Stone et al. 1996). Bird and
colleagues suggest that parents and children may each provide unique information regarding
symptoms and that both sources of information are important for meaningful diagnosis (Bird
et al. 1992). Similarly, Jenson and colleagues argue that although discrepant caretaker and child
reports provide meaningful information in some cases (e.g., attention deficit hyperactivity
disorder) child reports should be treated cautiously (Jensen et al. 1999). Given the propensity
of research that indicates combined reports provide the most inclusive information, we relied
on combined caretaker and child reports for our multivariate analyses. If diagnostic criteria are
met by either parent or child, or if the combined reports of symptoms meet criteria, they
represent caseness in our analyses.

NIH-PA Author Manuscript

Results
Prevalence of Risk Behaviors
About 20% of the biological mothers told us that they drank alcohol during their pregnancy
with the study child (Table 1). Of those who ever drank while pregnant, nearly one-half (46.8%)
told us that they had engaged in binge drinking while pregnant with the study child (9.5% of
the total study sample). Nearly one-half (46%) of the women had smoked cigarettes and about
eight percent had taken drugs when pregnant with the study child. Nineteen percent of the
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child such as gestational diabetes, premature birth, and breech birth.
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Gestational Risk and Adolescent Internalizing Disorders
Two types of maternal behaviors when pregnant were associated with adolescent major
depressive episode (MDE) at Waves 1 and 4. Maternal cigarette smoking when pregnant
increased the likelihood of MDE at Wave 1 3.6 times. Maternal drug use when pregnant
increased the likelihood that the adolescent would meet criteria for MDE at Wave 4 more than
four times (OR = 4.22, Table 2). Co-occurring smoking and binge drinking when pregnant
increased the likelihood of adolescent MDE at Wave 4 by 4.8 times. None of the control
variables were statistically significant.
Gestational Risk and Adolescent Externalizing Disorders
Even when controlling for social context and parenting, maternal binge drinking when pregnant
increased the likelihood of the adolescent meeting diagnostic criteria for conduct disorder (CD)
at Wave 1 of the study more than three times (OR = 3.29, Table 3). For each year of age, the
odds of the adolescent meeting criteria for CD increased 1.64 times. For each unit increase in
the positive parenting scale, the odds of meeting criteria for CD decreased by 30%.

NIH-PA Author Manuscript

Birth complications increased the likelihood of the adolescent meeting criteria for attention
deficit hyperactivity disorder (ADHD) nearly three times (Wave 1 OR = 2.73; Wave 4 OR =
2.84). Males were more likely than females to meet ADHD criteria at Wave 1. Birth
complications also increased the odds of the adolescent meeting criteria for conduct disorder
(CD) at Wave 1 by three times (OR = 3.13). Each year of age nearly doubled the odds of
meeting criteria for CD (OR = 1.86) as did living in a single mother household (OR = 2.17).
Positive parenting reduced the likelihood of meeting criteria for CD at Wave 4 by one-third
(OR = .67).
Co-occurring smoking and binge drinking increased the odds of the adolescent meeting criteria
for CD at Wave 1 nearly four times (OR = 3.93). In this model, for each year of age, the odds
of meeting criteria for CD increased 1.67 times, and positive parenting reduced the likelihood
of meeting criteria for CD by 30% (OR = .70). Co-occurring smoking and birth complications
followed a similar pattern, increasing the likelihood of CD 2.6 times at Wave 1. Each year of
age increased the odds of meeting criteria for CD 1.7 times, living in a single mother household
doubled the odds (OR = 2.02), and positive parenting reduced the likelihood of meeting criteria
for CD 30%.
Gestational Risk and Substance Use Disorders

NIH-PA Author Manuscript

Binge drinking when pregnant increased the odds of the study adolescent meeting criteria for
any substance use disorder (SUD) at Wave 1 (OR = 4.01, Table 4). In this model, for each year
of age, the likelihood of meeting criteria for any SUD increased 3.5 times. Maternal drug use
when pregnant doubled the odds (OR = 2.07) of meeting criteria for any SUD at Wave 4 (Table
4). In this model, each year of age increased the likelihood of meeting criteria for any SUD 1.7
times. For each unit increase in family per capital income the odds of meeting criteria for any
SUD decreased by 12% (OR = .88).
When we broke out the substance use disorders into individual substance use disorders,
maternal binge drinking when pregnant increased the odds of Wave 4 adolescent nicotine
dependence nearly 2.5 times (OR = 2.47). For each year of age the likelihood of meeting criteria
for nicotine dependence increased 1.6 times. Co-occurring maternal cigarette smoking and
binge drinking when pregnant increased the odds of the study adolescent meeting criteria for
alcohol abuse/dependence 3.4 times at Wave 4. Each year of age increased the odds of meeting
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criteria for alcohol abuse/dependence 1.59 times. These co-occurring behaviors also
contributed to adolescent marijuana use and dependence (P = .06). Prenatal maternal cigarette
smoking and binge drinking increased the odds of adolescent marijuana use more than two
times (OR = 2.24). In this regression model, each year of adolescent age increased the
likelihood of marijuana use 1.6 times and for each unit increase in per capita family income
the odds of the adolescent using marijuana decreased 16% (OR = .84).
Maternal smoking in combination with birth complications more than doubled the odds (OR
= 2.3) of adolescent Wave 4 alcohol abuse/dependence. Each year of age increased the odds
of meeting criteria for alcohol abuse/dependence 1.59 times, and each unit increase of family
per capita income reduced the odds eight percent (OR = .92).

Discussion and Conclusions

NIH-PA Author Manuscript

The importance of these findings is that maternal risk behaviors when pregnant with the study
adolescent were associated with psychiatric diagnoses during early (ages 10–12 years) and
mid-adolescence (ages 13–15 years) even when controlling for potential confounding variables
such as age of child, gender, living in a single mother headed household, family per capita
income, and positive parenting. Although these control variables reduce but do not eliminate
the potential for other confounding maternal behaviors and social contexts that have occurred
since pregnancy, this is evidence that the effects of mothers’ drinking and drug behaviors have
persisted beyond pregnancy and influenced development.
We had no way of evaluating adolescent FASD, so psychiatric diagnoses provide a kind of
proxy. Congruent with the literature regarding FASD, binge drinking and co-occurring
maternal alcohol use and maternal cigarette smoking were associated with CD when the
children were aged 10–12 years, but the effects become non-significant by mid-adolescence
(ages 13–15 years). There were no effects of maternal binge drinking on meeting criteria for
ADHD. The only consistent predictor of ADHD was mother report of birth complications.
None of the gestational risk factors was associated with birth complications (analyses not
shown). Maternal binge drinking was positively related to Wave 1 and Wave 4 SUDs, and
nicotine dependence at Wave 4. Co-occurring maternal smoking and binge drinking was
associated with adolescent meeting criteria for alcohol abuse/dependence at Wave 4. This
suggests that maternal binge drinking was associated with numerous behavioral problems in
early and mid-adolescence, however, we are far from accounting for the complexity of FASD
symptoms.

NIH-PA Author Manuscript

Our findings for maternal cigarette smoking when pregnant with the study adolescent did not
fit the typical linkages with antisocial behaviors. Rather, maternal smoking was associated with
adolescent MDE at Wave 1 and co-occurring maternal smoking and binge drinking was
associated with adolescent MDE at Wave 4. Maternal drug use also was associated with
adolescent MDE at Wave 4. It is noteworthy that maternal warmth, support, and approval had
no effect on adolescent MDE with the gestational risk variables in the models. Maternal
cigarette smoking when pregnant was only associated with externalizing behaviors when it cooccurred with other risk factors such as drinking when pregnant and or with birth complications.
In addition to its effects on Wave 4 MDE, maternal drug use when pregnant doubled the odds
of the study adolescent meeting criteria for a substance use disorder at Wave 4 which is
congruent with other research on the effects of maternal drug use and child outcomes (Day et
al. 2006).
The strength of the associations between gestational risk factors and psychiatric disorders
deserves comment. Odd ratios ranged from 2.0 to more than 4.0 with no statistically significant
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odds ratio less then 2.0. These are robust effects especially when controlling for economic
status, single mother households and parenting.
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Some of the associations were significant in early adolescence (10–12 years) and became nonsignificant three years later (13–14 years). Others were statistically significant only for the
older adolescents. SUDs take longer to emerge and the pattern of our findings is congruent
with this expectation. CD was more likely to be significant at Wave 1 and than at Wave 4. This
may be due to more proximal variables such as peer influences affecting disruptive behaviors
as the child matures into mid-adolescence.
Limitations

NIH-PA Author Manuscript

Studies dealing with gestational risk are relatively rare primarily because there are so many
challenges to this type of research. The foremost challenge is that we relied on mothers’
retrospective self-reports. However, in the absence of longitudinal studies of Indigenous
mothers and children that follow children from birth through adolescence, these are the best
data we have. Moreover, the expectation is that mothers will under report these risk behaviors
so that any bias will be conservative. A second limitation of this research has to do with the
sensitivity of DISC-R and UM-CIDI measures for assessing American Indian and Canadian
First Nations adolescents. For example, definitions of depression may vary across Indigenous
cultures. However, this study uses the same measures as recent population studies of American
Indian people to provide the best estimates possible (Beals et al. 2005). Finally, it is important
to note that these results are from a single culture and may not be generalizable across the
diversity of North American Indigenous cultures. Furthermore, even though our data are from
several sites, and represent the within culture diversity very well, they reflect the attitudes and
behaviors of people who live on or near rural and remote reservations and reserves. They may
not represent urban Indigenous people even from the same cultural background.
Implications for Prevention

NIH-PA Author Manuscript

Efforts at raising awareness of the effects of alcohol during pregnancy have modestly reduced
drinking by women who know they are pregnant or who intend to become pregnant (Hankin
2002). Targeted educational programs have been ongoing on many Indigenous reservations
and reserves for years (May 1995) and may be the reason for the Minnesota finding that fewer
pregnant Indigenous women drank alcohol when pregnant than non-Indigenous women
(Minnesota Department of Health 2002). However, a small percentage of women probably will
remain at risk for substance use when pregnant which means that targeted prevention efforts
should focus on substance abuse among mothers and fathers of newborns and beyond. As
Moffitt (1997). points out many of the mothers of neurologically impaired children are those
least prepared to cope with or remediate impairment from prenatal substance use. The parentchild relationship is not unidirectional. Difficult children invoke more negative responses from
parents and fewer positive responses (Mun et al. 2001). What begins as a lower level of
emotional engagement with newborns by mothers who abused substances when pregnant
(Molitor et al. 2003) across time may result in three to twelve times greater risk of child
maltreatment in families with prenatally alcohol and drug exposed children (Jaudes et al.
1995; Kelley 1998; Wasserman and Leventhal 1993).
There are numerous models of effective prevention programs that focus on parenting skills
(e.g., Brody et al. 2006; Spoth et al. 2001) on life skills and alcohol and drug prevention among
children and adolescents (e.g., Schinke et al. 2000), and innovative combinations of both
approaches (e.g.; Brody et al. 2002). But the most effective interventions may well prove to
be the earliest. There is evidence that women who use substances when pregnant have serious
post partum parenting deficits in maternal-child interaction, maternal responsiveness,
emotional engagement, and feeding their infants (Hans 2002; LaGasse et al. 2003; Minnes et
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al. 2005). If prevention of substance use during pregnancy fails, intervention at birth may offer
a window of opportunity to reduce the insidious interactions of neurological deficits and poor
parenting.
Conclusions
These findings add to a growing literature on gestational risk in several ways. First, they provide
information regarding self-reported maternal risk behaviors for a large Indigenous culture.
Good estimates of these behaviors are rare. Second, the findings indicate long-term psychiatric
effects of gestational risk behaviors even when social and family influences are controlled.
Third, the findings point to the need for education and prevention programs on Indigenous
reservations and reserves. Although many reservations and reserves already have strong
educational programs pertaining to FASD, less is being done regarding maternal cigarette
smoking when pregnant or exposure to second-hand smoke within families. Nearly one-half
of the mothers in our sample smoked during pregnancy. With increasing research linking
prenatal nicotine use to later behavioral problems, this is represents a critical public health
concern and indicates the need for smoking cessation programs.
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Frequency table of behaviors during pregnancy
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%

(n)

N

Ever drank

20.4

110

539

Ever drank who binge drank

46.8

51

109

9.5

51

538

Binge drank all women
Took drugs all women

7.9

41

516

Smoked cigarettes all women

46.0

249

541

Birth complications all women

19.4

105

540
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.94

P ≤.001

***

P ≤.01,

P ≤.05,

**

*

†
P ≤ .10,

Constant

Smoke and birth complications

Smoke and drug

Smoke and binge

Birth complications

Binge drinking

Smoking

Drug use

Pregnancy risk factors

−4.86

1.29

.00

−.07

Positive parenting

Income

1.23

.21

Single mom

.01

3.63*

1.00

1.04

.04

Female

1.11

.10

−2.01

.13***

4.22***

.88

1.44

.99

−.13

1.31

1.60

.92

−.01

.27

.47

−.09

Exp(B)

B

B

Exp(B)

Major depression Wave 4 (n = 430)

Major depression Wave 1 (n = 509)

Age

Control variables

NIH-PA Author Manuscript
Table 2

−1.98

1.57

−.11

−.01

.28

.59

−.10

B

.14

4.79***

.90

.99

1.32

1.80

.91

Exp(B)

Major depression Wave 4 (n = 457)
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P ≤ .001

P ≤ .01,

***

**

P ≤ .05,

*

†
P ≤ .10,

Constant

Smoke and birth
complications

Smoke and drug

Smoke and binge

Birth complications

Binge drinking

Smoking

Drug use

−8.20

1.19

.00***

3.29**

−.42

1.00

−.02

.70***

−.36

Positive parenting

Pregnancy risk factors

.00

.94

−.06

Income

.66

2.73**

.98

1.00

−2.30

1.04

−.15

−.04

.54

.61

.61

Single mom

−.20

1.85†

1.84†

−.84

1.05

.05

Female

−.06

B

.43**

Exp(B)

.84

B

.10

2.84*

.86

.96

1.72

.82

.95

Exp(B)

Attention deficit
hyperactivity Wave
4
(n = 451)

−.18

1.64*

Exp(B)

Attention deficit
hyperactivity
Wave 1
(n = 508)

.49

B

Conduct disorder
Wave 1
(n = 507)

Age

Control variables
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Table 3

−9.75

1.14

−.40

−.08

.77

.00

.62

B

.00***

3.13**

−8.49

1.37

−.35

−.06

.92†
.67***

.65

.06

.51

B

.00***

3.93***

.70***

.95

1.92†

1.06

1.67*

Exp(B)

Conduct disorder
Wave 1
(n = 514)

2.17*

1.00

1.86**

Exp(B)

Conduct disorder
Wave 1
(n = 508)

−8.66

.95

−.36

−.08

.70

.09

.54

B

.00***

2.59*

.70***

.93

2.02*

1.09

1.71*

Exp(B)

Conduct disorder
Wave 1
(n = 453)
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.93

−.07

Positive parenting
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P ≤ .001

***

P ≤ .01,

P ≤ .05,

**

*

P < .06,

a

†
P ≤ .10,

Constant

Smoke and birth
complications

Smoke and drug

Smoke and binge

Birth complications

Binge drinking

Smoking

Drug use

−17.77

.00***

4.01*

.94

−.06

Income

1.39

.77

Pregnancy risk factors

1.10

.09
−.26

Female

3.50**

Exp(B)

Single mom

1.25

B

Substance use Wave
1
(n = 507)

Age

Control variables
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Table 4

−6.49

.73

.05

−.13

.24

.11

.51

B

.00***

2.07*

−7.35

.90

.09

−.08

.88***
1.05

.04

.47

.44

B

.00**

2.47*

1.09

.92

1.04

1.60

1.55*

Exp(B)

Nicotine
dependence Wave
(4
n = 449)

1.27

1.11

1.66***

Exp(B)

Substance use Wave
4
(n = 430)

.89

−6.80

1.23

.01

−.08

.00***

3.42**

1.01

.93†

1.07

−.12
.06

1.59**

Exp(B)

.47

B

Alcohol abuse or
dependence Wave 4
(n = 457)

−6.54

.81

.06

−.17

.29

.03

.49

B

.00***

2.24a

1.06

.84***

1.34

1.03

1.63**

Exp(B)

Marijuana abuse or
dependence Wave 4
(n = 457)

−6.71

.83

.00

−.08

.03

−.13

.46

B

.00***

2.30*

1.00

.92*

1.04

.88

1.59*

Exp(B)

Alcohol abuse or
dependence Wave 4
(n = 453)
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